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ABSTRACT 
 

Background: Germ cell development is primarily regulated by Gonadotropins and testosterone. Abnormal 

spermatogenesis is often associated with altered serum Altered serum levels of gonadotropins and testosterone 
results in abnormalities of spermatogenesis. 
Aim: To find out the hormonal status of infertile men with respect to semen parameters. 
Methods: FSH and testosterone levels were estimated in 200 infertile men reporting at Gynecology Department of 

two hospital and a private infertility clinic of Lahore. Out of these 200 infertile males 19 were azoospermic (19.2%), 
23 were oligozoospermic (23.2%), 31 Asthenozoospermia (31.3%), 20 had teratozoospermia(20.2) and 6 had 
Oligoasthenoteratozoospermia(OAT) (6.1%) while 101 had normal semen parameters. 
Results: Levels of serum FSH and Testosteronewere in normal range and not significantly(p <0.05) different 

infertile males with normal and abnormal Semen Parameters.  
Keywords: Male factor infertility, FSH, Testosterone, Azoospermia, Oligozoospermia, Asthenozoospermia. 

 

INTRODUCTION 
 

The development and maturity of sperm is dependent on 
the normal interaction of hypothalamo-pituitary-gonadal 
axis1. The releasing factor from hypothalamus, 
Gonadotropin releasing hormone (Gnrh) secreted 
stimulates pituitary gland to release of gonadotrophins i.e., 
follicle stimulating hormone(FSH) and lutenizing 
hormone(LH) (2). After forming hormone receptor complex 
FSH stimulate spermatogenesis when Sertoli cells are the 
targeted by FSH3. LH stimulates the leydig cells to produce 
Testosterone which in turn switch on spermatogenesis in 
the Sertoli cells and cells of the seminiferous tubules2.  If 
FSH and LH are not produced due to pituitary dysfunction 
there will be subsequent disturbance of testicular function 
with consequent infertility(4). The elevated FSH level in men 
with azoospermia or severe oligozoospermia occurs due 
negative feedback mechanism(5). Few studies were carried 
out on hormonal levels in infertile males with respect to 
different subgroups of seminal abnormalities after semen 
analysis. Hence, the present study is designed to measure 
FSH and testosterone in infertile males with azoospermia, 
oligozoospermia, oligoasthenozoospermia ,teratozoo-
spermia and infertile men with normal semen parameters. 

The objective of the study was to find out the 
hormonal status with respect to semen parameters in 
infertile men. 
 

MATERIAL AND METHODS 
 

This descriptive cross-sectional study was conducted on 
two hundred infertile men (age group 31 - 35 years) with 
more than three years duration of primary infertility. The 
participants were taken from the Combined Military Hospital 
(Lahore), Lahore General Hospital and a private infertility  
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clinic. Out of 200 hundred infertile males 99 have abnormal 
while 101 had normal semen parameters. A thorough 
history was taken from the subjects. The General physical 
and genital examination of all subjects were performed to 
assess any abnormality of androgen production.  

The semen samples were analyzed within one hour of 
the collection. Semen analysis was performed according to 
criteria laid down by WHO laboratory manual for 
examination of human semen and sperm-cervical mucus 
interaction1. Five ml of venous blood was drawn from each 
subject and collected in the tubes without anticoagulant. 
The samples were allowed to clot and then centrifugation 
was done at 1500 rpm for 20 minutes. The serum samples 
were then stored in aliquots and kept at -80 º until 
analyzed. The serum samples were analyzed for follicle 
stimulating hormone (FSH) and testosterone by ELISA 
(Enzyme linked Immunosorbent Assay with an automated 
EIA analyzer. 

Statistical analysis was carried out by the SPSS 
version 21. Arithmetic mean and standard deviation of all 
the data were determined. Mean and standard deviation of 
different variables was calculated. One way ANOVA was 
applied to see the significance of differences between 
groups. P value of < 0.05 was considered significant. 
 

RESULTS 
 

This study included 200 married couples who presented 
with primary infertility. The age distribution of 200 men 
included in this study is shown in Table 5, Fig 1. The mean 
age of men was 31.6±3.32 years. 

Male factor infertility was found in 61(30.5%), while in 
48(24%) female factor was responsible for infertility. Co-
existence of Infertility factor in males and females was 
present in 38(19%). Fifty three (26.5%) infertile male 
subjects suffered from unexplained infertility.  Percentage 
distribution of semen analysis among studied males is 
depicted in Table 4. The semen analysis of 99 infertile 
males was subclassified as asthenozoospermia 31(31.3%), 
azoospermia 19(19.2%), OAT 6(6.1%), oligozoo-spermia 
23(23.2%) and teratozoospermia 20(20.2%). 
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In all the 200 males of various groups, serum FSH 
levels were found to be in normal range and none had 
higher or lower values than the standard estimates. 
Estimates in relevance to different semen abnormalities 
possibly associated with FSH derangements were also 
made. However this also was negative in all the cases  

In all the 200 males of various groups serum 
Testosterone levels were found to be in normal range (4-
8ng/ml) and none had higher or lower values than the 
standard estimates. Estimates in relevance to different 
semen abnormalities possibly associated with testosterone 
derangements were also made. However this also was 
negative in all the cases 

 
Fig 1: Age distribution of men in the study (n=200) 

 

=31.6 ± 3.32 years 
 

Table 1: Serum FSH Levels with respect to infertility factor. 

Levels 
Male factor alone 

(n=61) 
Female factor alone 

(n=48) 
Coexistence of male and 

female factor (n=38) 
Unexplained infertility (n=53) 

Normal 3-6 miu/ml 3.3-6.8 miu/ml 2.8-6.8 miu/ml 3-6 miu/ml 

Mean± SD 4.37 ± 0.90 5.07 ± 0.93 4.33 ± 1.05 4.55 ± 0.80 

Normal range = 3-6 miu/ml     ANOVA – P > 0.05 (Non-Significant) 
 
Table 2: Serum FSH Levels with respect to relevant semen abnormalities 

Semen abnormalities Asthenozoo- spermia 
(n=31) 

Teratozoo-spermia 
(n=20) 

Oligozoo-spermia 
(n=23) 

Azoo-spermia 
(n=19) 

OAT 
(n=6) 

FSH levels 3-6 miu/ml 3-6 miu/ml 3-6 miu/ml 3-6 miu/ml 3-6 miu/ml 

Mean ± SD 4.75 ± 0.16 4.5 ± 0.97 4.75 ± 0.16 4.5 ± 0.97 4.5 ± 0.97 

Normal range = 3-6 miu/ml     ANOVA – p > 0.05 (Non-significant) 
 
Table3:  Serum testosterone levels with respect to infertility factors 

Infertility Factors Male factor alone 
(n=61) 

Female factor alone 
(n=48) 

Coexistence of male 
and female factor (n=38) 

Unexplained infertility 
(n=53) 

Levels of testoste-rone 4-8 ng/ml 4-8.5 ng/ml 4-8 ng/ml 4-8 ng/ml 

Mean ± SD 5.82 ± 1.14 6.1 ± 1.28 6.3 ± 1.4 5.86 ± 1.26 

Normal range = 4-8 ng/ml      ANOVA – P > 0.05 (Non-Significant) 
 
Table 4: Serum Testosterone Levels with respect to relevant semen abnormalities 

Semen groups 
OAT 
n=6 

Asthenozoo-spermia 
n = 31 

Teratozoo-spermia 
n = 20 

Oligozoospermia 
n=23 

Azoospermia 
n=19 

Serum testosterone levels 4-8 ng/ml 4-8 ng/ml 4-8 ng/ml 4-8 ng/ml 4-8 ng/ml 

Mean ± SD 6.18 ± 1.57 7.5 ± 0.32 6.10 ± 1.12 6.35 ± 1.28 6.0 ± 1.30 

Normal range = 4-8 ng/ml      ANOVA – P > 0.05 (Non-Significant) 
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DISCUSSION 
 

In present study, variation in semen quality of infertile 
subjects is not associated with altered hormonal indices. 
This result matches with the findings of Dhooge et al6. 
According to Bassas these hormonal indices cannot be 
used as substitute for semen analysis in epidemiological 
studies. Measurement of serum testosterone and FSH can 
be used to assess the state of pituitary-testicular axis7.  
Moreover, correctable endocrinopathies are rare causes of 
male infertility7. Testosterone production is the main 
function of testes after puberty7. By detecting the total 
testosterone concentration, hypogonadism in adult male 
can be diagnosed5. Blood samples for detecting 
testosterone concentration, should be drawn early in the 
morning due to circadian rhythm of testosterone secretion8. 
No further endocrine evaluation is required if testosterone 
level is normal but if it is low only then serum LH and 
prolactin levels are needed to be checked to diagnose a 
pituitary cause9. Any disturbance in the normal interplay 
between the components of hypothalamo-pituitary-
testicular axis can cause infertility due to hypogonadism10. 
FSH is required for initiation and continuation of 
spermatogenesis in males11. According to Bhasin, a 
majority of infertile men were found to have normal levels 
of serum FSH and testosterone. His finding matches with 
present study which showed serum testosterone and FSH 
in all the subjects within normal limits12. The subjects in 
whom sexual function is impaired or clinical indications are 
suggestive of some endocrinopathies or sperm count is 
low, endocrine evaluation becomes mandatory13. The 
subjects with obstructive azoospermia exhibit normal FSH 
levels as well as normal testicular volume13. Measurement 
of serum follicle stimulating hormone and testosterone is 
also recommended by American urological association and 
society of reproductive medicine in cases of impaired 
sexual functions, low sperm count or when clinical findings 
indicate endocrinopathy14. This hormonal detection 
differentiates testicular insufficiency from 
hypogonadotrophic hypogonadism15. Measuring 
testosterone and FSH in serum helps to differentiate 
between gondaotrophin deficiency, selective 
spermatogenic failure, androgen resistance and primary 
testicular failure16. If the subject’s serum shows low 
testosterone or low FSH it would indicate primary testicular 
failure16. If the subject has normal testosterone but 
elevated FSH it means he is suffering from spermatogenic 
failure. If testosterone is high the subject is having 
androgen resistance. But literature shows that appreciable 
number of infertile subjects possesses normal testosterone 
and FSH levels17. A study conducted on male infertility in 
London quotes that in rare instances the infertility is due to 
endocrine deficiency18. Although findings of the present 
study have shown the no connection between the abnormal 
semen parameters and serum levels of Testosterone and 
FSH, yet further research on a larger sample size is 
required to confirm these findings. 
 

CONCLUSION 
 

Serum testosterone and FSH levels were though elevated 
but within normal limits in all the infertile male subjects. 

There was no significant difference in the levels of serum 
testosterone and FSH levels in infertile males with normal 
and abnormal semen parameters. 
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